Abstract. 50 patients with chronic pancreatitis (CP) aged from 45 to 63 including 23 patients with CP and normal body index (1st group), 27 patients with CP and obesity of the 1st degree (2nd group) were examined in the research. The diagnosis of CP exacerbation was made on the basis of anamnesis, clinical and ultrasonography findings with biochemical substantiation of hyper-fermentation syndrome. The diagnosis of obesity was made on the basis of the body mass index increasing (BMI) more than 30 kg/ m 2 . A comparative analysis of the morphological structure of the pancreatic tissue received during autopsy of patients with CP on the background of obesity and normal body mass, died due to various reasons including complications of metabolic syndrome, has been made. In obese patients pancreas morphologically characterized by replacement of the pancreas acinar epithelial by fibrous tissue and a significant increase the number of adipocytes, which is the basis of exocrine pancreatic insufficiency.
Progressing of chronic pancreatitis (CP) of any etiology is based on proteinase-inhibitory imbalance followed by diffuse fibrosis of the pancreas caused by the activation of the connective tissue system due to the destruction of the acinar epithelium, polymorphocellular infiltration of the pancreatic tissue with immune-competent cells under the influence of an increasing expression and activation of cellular adhesion factors, hyperproduction of pro-inflammatory cytokines, growth factors of anabolic action, acidosis, hypoxia etc. [1, 2, 4, 5] . A multi component system of collagen anabolism and carbohydrate-protein components of the extracellular matrix (ECM) is opposed by a powerful system of matric proteinases providing resorption of the scarred connective tissue for excessive amount [3] .
At the same time, the system of neutrophilic granulocytes plays a considerable role in the development and progressing of CP, which factors of aggression are respiratory explosion with generation of active forms of oxygen and nitrogen, intensification of oxidative and nitrous stress as well as intraductal and tissue pancreas proteinase activation, active towards damaged protein substrates with focal selfdigestion of the organ mainly [5, 6, 7] . The intensity of proteolytic processes is controlled by a number of tissue and plasma proteinase inhibitors (α 2 -macroglobulin (α 2 -МG), α 1 -inhibitor of proteinase (α 1 -ІP), antithrombin III, tissue inhibitor of matrix metalloproteinase-1 (ТІМP-1) etc.) [3, 6, 8] . Imbalance of this system can result in prevailing of the processes of protein catabolism performing structural (cellular membrane components) and transport functions, which is a powerful damaging factor [8, 9] .
The analysis of literary data is indicative of an inadequate investigation of the mechanisms of probable interrelations between the parameters of anaand catabolism elements of ECM and proteinaseinhibitor system in pathogenesis of chronic pancreatitis progressing in patients with obesity.
Objective of the study: to find the availability of interrelations between the condition of functioning of the proteinase-inhibitor system and connective tissue in the mechanisms of progressing of the chronic pancreatitis in patients with obesity.
Materials and methods. 50 patients with chronic pancreatitis (CP) aged from 45 to 63 including 23 patients with CP and normal body index (1st group), 27 patients with CP and obesity of the 1st degree (2nd group) were examined in the research. The diagnosis of CP exacerbation was made on the basis of anamnesis, clinical and ultrasonography findings with biochemical substantiation of hyperfermentation syndrome [2] . The diagnosis of obesity was made on the basis of the analysis of the body mass index (BMI) more than 30 kg/m2. All the patients of the 2 nd group had obesity of the I degree. An essential condition to involve patients into the study was the absence of alcoholic and non-alcoholic fatty liver disease, systemic diseases of the connective tissue, rheumatic diseases, and other inflammatory diseases. (1976) in the blood. The content of matrix metalloproteinase-1 (MMP-1) and TIMP-1 in the blood was detected by means of immune-enzyme analysis (DRG System). The condition of the blood plasma proteolytic activity was studied by the total activity of the blood serum proteinases according to M. Kunits (1975) . The intensity of low molecular proteinolysis (with azoalbumin), high molecular proteins (with azocasein) and collagen lysis (with azocol) was detected by means of reagents produced by "Danysh Ltd" (Lviv). The condition of proteinase-inhibitor system was studied by the content of α 2 -МG in the blood serum, the content of α 2 -IP in the blood plasma ("Danysh Ltd", Lviv). The results of the study were statistically processed by means of parametric and nonparametric methods of variation statistics.
Results of the study and their discussion. Considering the fact that chronic pancreatitis is chronic inflammatory disease of the pancreas characterized by irreversible destruction of the exocrine parenchyma and fibrosis, which results in destruction of the endocrine tissue of the gland at the late stages. At the preliminary stage of our studies [6] involving a comparative analysis of the morphological structure of the pancreas obtained during autopsy of patients with chronic pancreatitis against obesity and normal body weight died due to different causes including complications of metabolic syndrome, we have proved that in patients with obesity chronic pancreatitis from morphological point of view is characterized by statistically more valuable progressing fibrous reconstruction of the organ. Specifically, as far as fibrosing of the pancreas occurs, more pronounced dilation of the duct system, intensified curvature and variability of duct caliber are found against obesity. The gland stroma with obesity was considerably gross at the expense of newly formed collagen fibrils. Epithelium in the dilated ducts was thickened with the development of focal papillary hyperplasia and squamosal epithelial metaplasia in the ducts. Formed protein-mucous crusts, precipitates are more frequently found in dilated ducts mainly in the smallest branches of the common pancreatic duct. At the early stages of chronic pancreatitis proliferation of the connective tissue around the ducts and between the lobes, minimal or moderately pronounced inflammation, prevailing focal infiltration with T-lymphocytes were found in the parenchyma of the pancreas in patients with obesity. With progressing of the disease the connective tissue proliferates between acinuses that were deformed and absent in some places. In case of severe chronic pancreatitis the connective tissue replaced acinar structures completely, and the gland was mainly decreased in its volume and compact. The analysis of specimens of the pancreas obtained during autopsy of patients with chronic pancreatitis with normal body weight showed that islets of Langerhans remain even at the late stage of the disease while in case of chronic pancreatitis with obesity the islets were destructed in 50% and replaced by the connective tissue [6, 7] .
Considering the fact that intravital biopsy of the pancreas in patients with obesity is a labourintensive process and it can decrease the quality of life of those patients, we have analyzed the intensity of fibrous-forming reactions in the body of patients with chronic pancreatitis by the content of the connective tissue components, intensity of collagenolysis and plasma proteolysis in the blood. The investigations performed are indicative of the fact that patients with chronic pancreatitis have a considerable activation of fibrous-forming reactions in the pancreas: reliable increase of PBOP in the blood -a marker of collagen anabolism in both groups of comparison -in the 1 st group of patients it was (75,62±3,43) mcmol/L, the 2 nd group -(83,95±6,38) mcmol/L against (41,48±3,72) mcmol/L in the control group respectively (р<0,05). The tendency of changes of FOP content, a marker of collagen catabolism in patients of the 1 st and 2 nd groups differed (р<0,05). In particular, FOP content in patients with normal body weight became reliably 23,5% higher (р<0,05), and in patients with chronic pancreatitis and obesity it became 28,9% lower (р<0,05). The latter fact is indicative of that resorption of a newly formed connective tissue in patients with obesity is considerably reduced, and fibrous-forming reactions do not have appropriate resistance. The 2 nd group of patients was also characterized by a reliable decrease of MMP-1 (р<0,05), which is caused by an increased content of TIMP-1 in the blood (р<0,05), and the changes of these indices in patients from the 1 st group were unreliable (Table 1) . Are liable decrease of the ratio between MMP-1/TIMP-1 in patients with chronic pancreatitis of the 2 nd group is indicative of a considerable imbalance in the system of functioning of the connective tissue (р<0,05). Decreased intensity of collagenolysis in this group of patients is likely to promote the development of diffuse fibrosis of the pancreas tissue.
Are liable increase of the content of hexosamines and sialic acids, and decrease of the content of seromucoids and ceruloplasminin in the blood of patients with chronic pancreatitis of both groups of comparison (р<0,05) promote organization or "cementation" of collagen fibrils in the extracellular matrix and decrease probability of their resorption. Increase of fucose not bound with protein in patients of the 1 st and 2 nd groups (р<0,05) is indicative of the induction of fucoglycoproteins catabolism processes of the intracellular matrix and it is one of the markers of degradation of normal extracellular matrix [3] .
In addition to the factors promoting the progress of pancreas fibrosis with chronic pancreatitis under conditions of obesity (activation of lipid peroxide oxidation, oxidative modification of proteins, the processes of acinar epithelium apoptosis, endotoxicosis, hyper production of cytokines:TNF-α, IL-1β and growth factors: TGF-β1, IGF-1, disorders of arterial perfusion of the pancreas) [2, 3, 5, 6, 7] there Буковинський медичний вісник Том 21, № 1 (81), 2017 are functional disorders of the proteinase-inhibitor system (р<0,05). This, in both groups of patients with chronic pancreatitis increased total activity of proteinases (р<0,05), intensity of high and low molecular proteins lysis were found (р<0,05) ( Table 1) . At the same time, more considerable increase of intensity of unlimited proteolysis was found in the 2 nd group of patients than in the 1 st group of patients (р<0,05). Attention was drawn to different tendencies of collagenolytic activity (CLA) changes in the blood plasma: in patients of the 1 st group azocol lysis increased concerning the control (р<0,05), while in the 2 nd group of patients it decreased (р<0,05) ( Table  1 ). The changes found were accompanied by are liable decrease of MMP-1 (collagenase) in the blood of patients with chronic pancreatitis of the 2 nd group of observation (р<0,05) as compared to the parameters in the control group. Binary correlationregressive analysis conducted is indicative of available strong direct correlation link between the content of MMP-1 and CLA in the blood (r=0,72; р<0,05), between the content of FOP and CLA (r=0,61; р<0,05), which is indicative of dense interrelations of these processes.
The changes indicated are likely to occur due to considerable imbalance in the system of tissue and plasma proteinase inhibitors. In particular, we have found a considerable increase of α 2 -MG and α 1 -ІP in the blood of patients with chronic pancreatitis (р<0,05) as compared to the control parameters according to the increase of body weight (Table 1 ). An imbalanced increase of proteolytic intensity, even under conditions of compensatory increase of their inhibitors activity in patients with chronic pancreatitis results in progressing destruction of the cellular membranes of the pancreatic cells, acceleration of their apoptosis and development of necrosis, aggressive degradation of the key components of the extracellular matrix of the pancreatic tissue [3, 4, 9] . Afore-mentioned factors are active inductors of both inflammation (with formation of cytolysis of the acinar epithelium) and fibrogenesis processes, that is pathologic reparation of the pancreatic tissue with the elements of the connective tissue with gross disorders of the in tissue architectonics and development of external secretory dysfunction of the pancreas [3] . Increase of CLA in patients with chronic pancreatitis and normal body weight enabled to balance the processes of ana-and catabolism of collagen in this group of patients. Induction of generation processes of proteolytic inhibitors with active forms of oxygen in case of chronic pancreatitis of patients with normal body weight resulted in less intensive proteolytic damage of cells. Patients with obesity presented maximal by the intensity increase of proteolytic processes and decrease of collagenolytic activity of blood plasma and MMP-1 content -a key enzyme of collagen degradation, resulting in diffuse fibrous formation of the pancreas with development of its external secretory failure.
Conclusions
1. Considerable metabolic changes of the components of extracellular matrix as suming are liable increase of intensive synthesis of collagen, glycoproteins, hyperproduction of cellular adhesion molecules and acute phase proteins, intensification of catabolism of fucoglycoproteins against reliable decrease of seromucoids and ceruloplasmin with antioxidative properties in the blood are found in patients with chronic pancreatitis in the background of obesity.
2. Peculiarities of imbalance between blood proteolytic activity and the content of proteolytic inhibitors in patients with chronic pancreatitis with normal body weight are increased intensity of proteolysis of low-and high-molecular proteins, collagenolytic blood activity against considerable compensatory increase of activity of the tissue and plasma proteinase inhibitors. Chronic pancreatitis with obesity promotes more intensive increase of blood proteolytic activity and inhibition of collagenolytic processes due to reduced activity of matrix metalloproteinase-1, increased power of inhibitory influence of the tissue and plasma inhibitors of prote-olysis and collagenolysis. Binary and total correlation-regressive interdependence found between the indices of the condition of the connective tissue and proteinase-inhibitor system is indicative of interdependence of the changes mentioned and their role in pathogenesis of chronic pancreatitis progress.
Prospects of further studies are to investigate component exchange of the carbohydrate-protein components of connective tissue, condition of the proteinase-inhibitor system in interrelation with the condition of factors of coagulation hemostasis, processes of lipid and carbohydrate metabolism in patients with chronic pancreatitis and obesity.
